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$ XQLTXH GDWDVHW RI DERXW  UDGLRFDUERQ GDWHV LV





DUH ERWK FRQYHQWLRQDO UDGLRPHWU\ JUDP VL]H VDPSOHV
DQG $FFHOHUDWRU 0DVV 6SHFWURPHWU\ $06 PLOOLJUDP
VL]H VDPSOHV *URQLQJHQ HPSOR\V WZR PHWKRGV FRQ
YHQWLRQDOODERUDWRU\FRGH*U1DQG$06FRGH*U$
$OEHUWD FRGH$(&91RYRVLELUVN FRGH 62$1 DQG
RWKHU5XVVLDQODERUDWRULHVDUHFRQYHQWLRQDO
$¿UVWJURXSFRQVLVWVRIWHQGDWHVRIXQHTXDOTXDO
LW\ FDUULHG RXW EHIRUH  LQ YDULRXV 5XVVLDQ ODER











RQZRRG IUDJPHQWV FROOHFWHG LQ  DQG  LQ WKH
&KDQL%D\&RPSOH[DW3WDEOH$PRQJWKHPWKH
¿YHGDWHVRI*URQLQJHQIRUPDFRKHUHQWGDWDVHWKRZHYHU

























7KH WKUHH VHULHV RI VDPSOHV WDNHQ VLPXOWDQHRXVO\ IRU




SDUWLFXODU IRU WKH VL[ GXSOLFDWH GDWHV FDUULHGRXW IRU WKH










PDWHULDO WKH H[FHOOHQW SUHVHUYDWLRQ VWDWH RI ZRRG DQG
WKHZHOOGH¿QHGVWUDWLJUDSKLFSRVLWLRQLQJRIWKHVDPSOHV
7KHUHVXOWVVKRZWKDWWKH62$1GDWHVZKLFKFRYHUWKH
SHULRG UDQJLQJ IURPFD WRFD%3 DUHDV
HTXDOO\XVHIXOIRUWKHUDGLRFDUERQFKURQRORJ\DVWKH*U1
GDWHV*HQHUDOO\WKHVHGDWHVPDNHVHQVHRQO\LQVLGHHDFK
VHTXHQFH ZKLOH WKHLU DFFXUDF\ DQG SUHFLVLRQ PXVW EH
FRQVLGHUHGE\FRPSDULVRQZLWKWKHVWUDWLJUDSKLFFRQWH[W
7KLVZD\ WKH VXFFHVVLRQRI WKHJURXSVRIGDWHVZLWKLQ
SUR¿OHV3$3%DQG3&OHGWRWKHGH¿QLWLRQRI





























E\ WKH )RUHVW /DERUDWRU\ RI .UDVQR\DUVN ,Q DGGLWLRQ
FKDUFRDOUHPDLQVZHUHSUHVHUYHGLQYDULDEOHTXDQWLWLHVLQ





RYHU FKDUFRDO RI3LQXV W\SH VLELULFD ZDV SUHVHUYHG LQ
XQLW.3DW.DPHQQ\/RJ
7KH VKRUW OHDYHG GHFLGXRXV WUHHV ZHUH UHSUHVHQWHG
E\ FKDUFRDO RI6DOL[ LQ XQLW.3 DW.DVKWDQND DVZHOO
DV LQXQLW&%DW&KDQL%HWXODZDVDOVRUHFRJQLVHGLQ
WKLV XQLW5HPDLQV RI YHVVHOV DQG VFDODULIRUPSODWHV RI
WKH%HWXOD W\SH ZHUH UHJXODUO\ REVHUYHG LQ WKH SROOHQ
VOLGHVRIDOPRVWDOOVDPSOHV1RUHPDLQVRIEURDGOHDYHG
GHFLGXRXV WUHHV ZHUH IRXQG LQ WKH ZRRG DQG FKDUFRDO
DVVHPEODJHV )LQDOO\ LW LV LQWHUHVWLQJ WR QRWH WKDW FDU
ERQLVHGFXOPIUDJPHQWVRI3RDFHDHLGHQWL¿DEOHE\WKHLU
WXEXODUVWUXFWXUHDQGWKHVKDSHRIWKHHSLGHUPFHOOVZHUH

















FLDOO\ IRU WKH KHUEDFHRXV WD[D 1$3 ZKLFK LQFOXGH D
PDMRULW\RIVWHSSHHOHPHQWVVXFKDV3RDFHDH$UWHPLVLD
DQGRWKHU$VWHUDFHDH&KHQRSRGLDFHDHDVZHOODVDSDUW
RI &\SHUDFHDH 7KH SROOHQ DVVHPEODJHV FRQWDLQ VPDOO
SURSRUWLRQV RIZDWHU SODQWV DVZHOO DV VSRUHV RI%U\R
SK\WHV WKH ODWWHU EHFRPLQJ DEXQGDQW DW WKH WRS RI WKH
VHTXHQFH
,QFRQWUDVW WKHDUERUHDO WD[D $3DUHSULPDULO\ UHS
UHVHQWHGE\FRQLIHUVPDLQO\3LFHDZKLFKODUJHO\GRPL
QDWHVDJUHDWQXPEHURIVSHFWUD&KDUUHGPDFURUHPDLQV
RIQHHGOHV DW&KDQLSRLQW WR WKH VSHFLHV3LFHDRERYDWD
















PLQHG E\ WKH UHJUHVVLRQ DQG WKH H[WHQVLRQ RI WKH3LFHD
DQG3LQXVSROOHQFXUYHVZKLFKODUJHO\GRPLQDWHWKHDUER

















LQ WKHZRRG DFFXPXODWLRQV:H QRWH WKDW VXE]RQHV F
DQGGZKLFKVWDUWXSWKHUHJUHVVLRQSKDVHVRI3LFHDLQ
SROOHQ ]RQHV   DQG DSSHDU DVVRFLDWHGZLWK ODWHUDO
LQSXWLQFRUSRUDWLQJULOOZDVKHGZRRGUHPDLQV
,Q DGGLWLRQ WZR SHDNV RI%HWXOD DUHPDUNHG LQ VXE
]RQHVDRI]RQHVDQGWRJHWKHUZLWKDVWURQJUHJUHV
VLRQ RI3LFHD 7KH3LQXV FXUYH RIWHQ VXERUGLQDWHG WR
WKDWRI3LFHDGHYHORSVPDLQO\IROORZLQJDUHJUHVVLRQRI









LQ WKHSROOHQ VXE]RQHVDDDD DQG WKHQSUHVHQW
D IXOOHU GHYHORSPHQW VWDUWLQJ IURP WKH SROOHQ VXE]RQH
DZKLFKEHORQJV WR WKH VWUDWLJUDSKLF VXEXQLW  IURP














LQ WKH QRQ KXPLIHURXV ORHVVOLNH OD\HUV 2Q WKH RWKHU















,Q DGGLWLRQ WKH GLIIHUHQWLDO GLVWULEXWLRQ RI WKH SROOHQ
GDWD DUJXHV LQ IDYRXU RI D FOLPDWLF RULJLQ RI WKH SDO\
QRORJLF HYHQWV REVHUYHG7KLV LV REYLRXV IRU WKH VHYHQ
SDODHRVROV DVVRFLDWHGZLWK VXEXQLWV    
  DQG HDFKRQH UHFRUGLQJ D ORFDO H[WHQVLRQ
RI VSUXFH DOVR DWWHVWHG E\ WKH RFFXUUHQFH RI WKH ZRRG
UHPDLQV LQ RU DW WKH VXUIDFH RI WKH VRLO 6LPLODUO\ WKH
ZRRGUHPDLQVDFFXPXODWHGLQWKHVLOW\VXEXQLWV
DQGFRPHIURPWKHLPPHGLDWHYLFLQLW\DOWKRXJK
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7KH VWUDWLJUDSKLF GDWD REWDLQHG EHWZHHQ  DQG
IRUWKHPLGGOHSDUWRIWKH/DWH3OHLVWRFHQH.XUWDN
VHTXHQFH DUH LPSRUWDQW IRU WKHPXOWLGLVFLSOLQDU\ LQYHV
WLJDWLRQ RI WKH &KDQL %D\ &RPSOH[ 7KLV FRPSOH[ LV
SUHVHUYHGLQDODWHUDOGHSUHVVLRQRIWKH&KDQL9DOOH\DQG




















WR WKH KLDWXV UHFRUGHG LQ WKH 3&KDQL DUHD EHWZHHQ
WKHEDVHRIXQLW&%FORVHWR%3DQGWKHVXEMD





  3$/$(2(19,5210(17 $1' &/,0$7,&
6,*1$785(
7KH FRQMXQFWLRQRI WKH.XUWDN3HGRFRPSOH[ DQG WKH
&KDQL %D\ &RPSOH[ OHDGV WR D GHWDLOHG VXFFHVVLRQ RI
SHGRVHGLPHQWDU\ DQG FOLPDWLF HYHQWV DVFULEHG WR WKH
.DUJD 6WDJH 0,6 7KH UHJLRQDO VLJQL¿FDQFH RI WKH






$OWRJHWKHU  ZDUP FOLPDWLF HSLVRGHV DUH LGHQWL¿HG
LQ WKLV VHTXHQFH 8VLQJ WKH .XUWDN 3HGRFRPSOH[ DV D
UHIHUHQFH WKH ZDUP SHULRGV EHWZHHQ FD  DQG FD
%3FKDUDFWHULVHGE\H[WHQGLQJVSUXFHDQGKXPL
IHURXVSHGRJHQHVLVDUHODEHOOHG.XUWDN,DWR.XUWDN9,,,
6LPLODUO\ WKHKXPXVEHDULQJKRUL]RQVRI WKH ODPLQDWHG
VLOWVXQLWV&%WR&%ZKRVHXSSHUSDUWLVDVVRFLDWHG
ZLWKWKHSROOHQ]RQHDURXQG%3DUHUHIHUHQFHG
WR WKH FOLPDWLF HSLVRGHV&KDQL , WR&KDQL ,,, XVLQJ WKH
&KDQLQVN\/RHVVEHDULQJWKH7FKHUQLDNRYVN\6RLO&RQ
VHTXHQWO\ HDFKZDUP HSLVRGH UHFRUGV D SHULRG RI VRLO
VXUIDFH VWDELOLVDWLRQ XQGHU FRQWLQXRXV DQG UHODWLYHO\
GLYHUVL¿HG SODQW FRYHU 2Q WKH SODWHDX WKH H[WHQVLYH






VHFWRU 'UR]GRYHWDO  QRWRQO\ VSUXFHEXW DOVR
¿UZDVDEOHWRFRORQLVHWKHERWWRPRIODWHUDOJXOOLHV2Q













WUDWHG LQ FRPSDFW OD\HUV E\ ULOOZDVK ,Q SDUWLFXODU WKH
FKDQJLQJFOLPDWLFHQYLURQPHQWLVREVHUYHGLQWKHVDQG\
VLOWVIROORZLQJWKHKXPXVEHDULQJFROOXYLXPLWLVPDUNHG










.3GDWHG DURXQG%3DQG DOVR DW WKH WRSRI WKH
WXQGUDJOH\FORVHWR%3ZKLFKFDSVWKH&KDQL%D\
&RPSOH[LQWKH3&KDQLDUHDVXEXQLW
7KH SROOHQ DQG SHGRVHGLPHQWDU\ GDWD VKRZ D UDWKHU




IHURXV VRLOV VWURQJO\ VXJJHVWV WKDW VWHSSH IRUPHG WKH
ODQGVFDSHRIWKHDUHDWKURXJKRXWWKHSHULRGFRQVLGHUHG
7KH SROOHQ LQFUHDVH RI WKH DUERUHDO WD[D GXULQJ ZDUP







JHVWLRQ RI &KODFKXOD HW DO  WKH .XUWDN SROOHQ
UHFRUGLVQRWXQGHUVWRRGDVDQHYLGHQFHWKDWDVRXWKHUQ
H[SDQVLRQRIWKHOLPLWRIWDLJDRFFXUUHGLQWKHQRUWKHUQ





)LQDOO\ LW LV LPSRUWDQW WR FRQVLGHU WKH FOLPDWLF SDUD
PHWHUV WKDW FRQWUROOHG WKH HQYLURQPHQWDO YDULDWLRQV LQ
WKH .XUWDN UHJLRQ GXULQJ WKLV ORQJ SHULRG :KHQ ZH
FRQVLGHU WKH SUHVHQWGD\ GLVWULEXWLRQ RI WKH YHJHWDWLRQ









LV EDVHGRQ FD UDGLRFDUERQGDWHV ,Q SDUWLFXODU WKH
FRKHUHQWVHULHVRIGDWHVEHWZHHQDQG




WKHLU UHODWLRQVKLS WR WKH SHGRVHGLPHQWDU\ DQG FOLPDWLF
HYHQWV¿JVDQG






































WKH KRUL]RQWDO LQWUXVLRQ RI URRWV IURP XQLWV  RU 
LQWR KRUL]RQ  )RUWXQDWHO\ VXFK GLVWXUEDQFHV DSSHDU




&RQFHUQLQJ WKH.XUWDN 3HGRFRPSOH[ D SUHFLVH UHOD
WLRQVKLS EHWZHHQ SHGRVHGLPHQWDU\ G\QDPLFV DQG WKH
FKDUFRDOGDWHVIURPWKHVROLÀXDWHGKXPLIHURXVKRUL]RQV
DSSHDUVPRUHGLI¿FXOWWRHVWDEOLVK+RZHYHURXUUHVXOWV










DQG WKH &KDQL %D\ &RPSOH[ DOORZ H[FHOOHQW FKURQR
ORJLFDOFRQWURORI WKHVHGLPHQWDU\DQGSHGRORJLFDOSUR











HVWDEOLVKHG IRU WKH.XUWDN 3HGRFRPSOH[ WKH7FKHUQLD
NRYVN\ 6RLO DQG WKH &KDQL %D\ &RPSOH[ FRQ¿UP WKH

















UHODWLYHO\ KXPLG FOLPDWLF SKDVH'XULQJ WKH VDPH WLPH
WKH ODPLQDWHG VDQG\ VLOWV ZHUH GHSRVLWHG LQ WKH &KDQL
GHSUHVVLRQXQGHUYHJHWDWLRQFRYHUZLWKVSUXFHDQGSLQH
E7KHVHFRQGSHULRGUDQJLQJIURPFDWR

















$FFRUGLQJ WR WKLV VFKHPH WKH WKUHH SHULRGV EHWZHHQ
FD  DQG FD  %3 FDQ EH DVVLJQHG WR WKH
0DORNKHWDLQWHUVWDGLDOSKDVH(DUO\.DUJD6WDJHZKLFK



























HW DO +DHVDHUWV DQG7H\VVDQGLHU 1HYHU
WKHOHVVVRPHSDUWVRIWKHVHUHFRUGVDUHZHOOGRFXPHQWHG
ORFDOO\LQWKHDUFKDHRORJLFDOVLWHVRI&HQWUDODQG(DVWHUQ
(XURSH ZKLFK KDYH SURYLGHG KLJKUHVROXWLRQ FOLPDWLF
DQGFKURQRORJLFDOGDWDIRUOLPLWHGWLPHVSDQVRI0,6
¿J  )RU H[DPSOH LQ/RZHU$XVWULD DQG6RXWKHUQ
0RUDYLDWZRVHWVRIGRXEOHLQWHUVWDGLDOVQDPHG:LOOHQ
GRUI6FKZDOOHQEDFK , DQG 6FKZDOOHQEDFK ,,6FKZDO
OHQEDFK,,,FRUUHVSRQG WR WKHSHULRGVFD
%3 DQG  %3 UHVSHFWLYHO\ 'DPEORQ HW
DO  +DHVDHUWV HW DO  )XUWKHUPRUH LQ WKH
(DVW&DUSDWKLDQ$UHDWKH3DODHROLWKLFVLWHV0LWRF0DOX
*DOEHQ5RPDQLDDQG0RORGRYD98NUDLQHUHFRUGD
























%3HQFRPSDVVLQJIRXU LQWHUVWDGLDOHYHQWV UHODWHG WR WKH
KXPLIHURXVKRUL]RQV/+WR/+SUHVHUYHGLQVLWX6LQ
LWV\QHW DO +DHVDHUWVHW DO 7KH FKURQR

























REWDLQHG IRU WKH/DWH 3OHLVWRFHQH VXFFHVVLRQ DW.XUWDN
RQ ORHVV VWUDWLJUDSK\ SDODHRSHGRORJ\ FKURQRORJ\ DQG
SDODHRERWDQ\ 7KH VHFWLRQ 3QRUWK DW %HUH]KHNRYR
SURYLGHGDGHWDLOHGSHGRVHGLPHQWDU\VXFFHVVLRQIRUWKH
.DPHQQ\/RJ6RLODQGIRUWKH6XNKR\/RJ3HGRFRPSOH[
HQFRPSDVVLQJ WKHPDLQ FOLPDWLF HYHQWV RI0,6 7KH






UHPDLQV &ROG FOLPDWLF HSLVRGHV FDQ EH LQIHUUHG IURP
ORHVVOLNH VHGLPHQWDWLRQ FU\RJHQLF SURFHVVHV WXQGUD








$ ¿UVW IDFWRU FRQFHUQV WKH VWURQJ FRQWLQHQWDO EDFN







WDQFH EHFDXVH LW GHWHUPLQHV D VWURQJ VHQVLWLYLW\ RI WKH






D/DWH3OHLVWRFHQH ORHVV VHTXHQFH UHDFKLQJ D WKLFNQHVV
RIPORFDOO\SUHVHUYHGPDERYHWKH<HQLVHLYDOOH\
ÀRRU
 7KH IRXUWK IDFWRU FRQFHUQV WKH JRRG SUHVHUYDWLRQ
VWDWHRIWKHERWDQLFDOUHPDLQVLQWKH&KDQL%D\&RPSOH[
ZKLFKIRUPVWKHFRUHRIWKHSDODHRERWDQLFDOUHFRQVWUXF
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VLWXDWLRQ LV H[FHSWLRQDO FRPSDUHGZLWK WKHPDMRULW\ RI
WKH ORHVVSDODHRVRO VHTXHQFHV RI &HQWUDO 6LEHULD WKDW
KDYHSURYLGHGUHFRUGVIRU0,6,QGHHGWKHVHVHTXHQFHV
ZHUH JHQHUDOO\ SUHVHUYHG DORQJ ODUJH ULYHUV LQ D FRQ
WH[W IDYRXULQJHURVLRQDQGSUHVHQW IUDJPHQWDU\ UHFRUGV
ZKRVH FRQQHFWLRQ ZLWK WKH ORHVV FRYHU RQ WKH VORSHV
UHPDLQVSUREOHPDWLF7KHVLJQL¿FDQFHDQGWKHFRKHUHQFH

























HUQ$VLD DQG$PHULFD´ 5XVVLDQ$FDGHP\ RI 6FLHQFHV 6LEHULDQ
%UDQFK.UDVQR\DUVNLQ5XVVLDQ
'52='291,/$8.+,16$&+(.+$93.2/7629$
























FHHGLQJVRI6\PSRVLXPRI WKH;,9WK&RQJUHVVRI WKH ,8633
8QLYHUVLW\RI/LqJH7UDEDOORVGH$UTXHRORJLD/LVERQQH
+$(6$(5763'$0%/21)%$&+1(50	751.$*






+$(6$(576 3 %25=,$. , &+,5,&$9 '$0%/21 )
.28/$.296.$/	9$1'(53/,&+7-7KH(DVW
&DUSDWKLDQ ORHVV UHFRUGD UHIHUHQFHIRU WKHPLGGOHDQG ODWHSOHQL
JODFLDO VWUDWLJUDSK\ LQ&HQWUDO (XURSH4XDWHUQDLUH 3DULV  

















6,1,76<1 $$ +$(6$(576 3 '$0%/21 ) 9$1 '(5










$172,1( 3 52866($8 '' +$77( & =2(//(5 /
/$1*$)2178*1(0	02,1(2(YpQHPHQWV
pROLHQV UDSLGHVGDQV OHV ORHVVGXSOpQLJODFLDLUH VXSpULHXUZHLFKVp
OLHQ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